Abstract. A generalization of the Dirac field equation in three-dimensional Minkowski space-time to the case of the SL(3, R) ⊂ SA(3, R) symmetry is considered. Constraints that ensure a correct physical interpretation of the corresponding particle states are presented. Dirac-like equations based on both multiplicity-free and generic infinite-component SL(3, R) representations are outlined.
SL (3, R) representations are outlined.
Introduction. The Dirac equation and the corresponding fields, that describe relativistic point-like quantum objects of spin on the SU (2) group in 3D can be recast in the form of the General Relativity theory [1] . In particular one finds [2] a spatial SL(3, R) symmetry group. (ii) It has been demonstrated that the QCD theory in the IR region can be described by an effective gravity-like theory (Chromogravity) [3] . Here, instead of the local SU (3) color symmetry one has an induced Dif f (4, R) group of General Coordinate Transformations (GCT ).
The infinite-component SL(4, R) ⊂ Dif f (4, R) representations describe the hadronic matter fields [4] .
General Covariance and Spinorial Matter. In the standard approach to General Relativity one starts with the group of General Coordinate Transformations and the theory is set upon the principle of general covariance. A unified description of both tensors and spinors would require the existence of respectively tensorial and (double valued) spinorial representations of the GCT group. It is well known that the finitedimensional representations of GCT are characterized by the corresponding ones of the SL(4, R) group, and SL(4, R) does not have finite spinorial representations. However there are infinite-dimensional spinors of SL(4, R) which are the true "world" (holonomic) spinors [5] . The anholonomic SL(4, R) spinors describe the fermionic matter fields of the Metric-Affine Theory of Gravity [6] .
Physical Requirements. The affine group SA(3, R) = T 3 ∧SL(3, R), is a semidirect product of translations and SL(3, R) generated by Q µν (µ, ν = 0, 1, 2). The an- Unitarity. As in the Poincaré case, the SA(3, R) unirreps are induced from the unirreps of the corresponding little group T ′ 2 ∧ SL(2, R). In the physically most interesting case T ′ 2 is represented trivially. The corresponding particle states have to be described by the unitary SL(2, R) representations, which are infinite-dimensional owing
The X µ matrices generalize the Dirac γ µ ones, act in the space of infinite-component spinorial fields Ψ(x) and ensure the SL(3, R)
All SL(3, R) unirreps are known [8] , and explicitly given in terms of the representation labels (σ, δ), and the SO(3) subgroup representations D (j) . An arbitrary 3-vector operator (j = 1) is given by
where, in the spherical basis, α = 0, ±1. There are two distinct cases corresponding to the multiplicity-free and generic SL(3, R) representations.
Multiplicity-free Representations Case. The SO (3) Generic Representation Case. In the nontrivial-multiplicity case we obtain the following expression for the X µ matrix elements:
